bleeding in association with a pelvic injury can cause profound shock. Look for meatal bleeding. If any of these signs are present suggesting intraabdominal injury there should be no hesitation in calling for the general surgeon.
The limbs should be examined not only for injury and deformity but also to check sensation and peripheral pulses. The back of the limbs and the back can be examined by rolling the patient over gently, feeling for abnormality of the spinous processes. Paradox on the posterior chest wall and bruises will indicate the position of rib fractures. Examine the shoulders, arms and hands and make a brief check of sensation of C5-6 and C8-Tl.
By this time the patient will be responding to treatment. Distress, both respiratory and circulatory, is being relieved and it is time to record the findings on a special chart. Such a chart is invaluable to remind one if any part of the examination has been overlooked.
To make notes at this stage can prevent confusion, particularly when there are several patients. They are also extremely valuable as the accident officer will have been the first skilled person to see the patient and this opportunity will never recur. Thus subsequent respiratory distress in a patient whose first notes indicated that the chest was normal suggests that a tension pneumothorax is developing and changes in levels of consciousness indicate the presence of intracranial bleeding, the level of which may be localized by changes in eye signs. Equally important, a note that the patient looked shocked on arrival will help the general surgeon in his decision as to the necessity for a laparotomy.
Further examinations are essential. Having recorded the essential findings, look at the patient again, noting his colour, breathing and chest movements, eye signs, level of consciousness, blood pressure and pulse. X-ray examination can now be carried out, remembering the so-called silent areas and the necessity for the lateral decubitus position demonstrating conditions inside the chest.
Finally the urine should be examined for blood, sugar and albumin (albuminuria may explain an otherwise unaccountable high blood pressure). The unconscious patient should be catheterized and the catheter left in. Look for the dreaded steroid card and the ominous anticoagulant card. Let the telephone exchange know the name of the patient, that his condition is serious and that he is receiving treatment.
The accident officer should not forget that there should be no hesitation in sending for the anesthetist and telephoning any of the other experts. They all know that they have an important part to play, particularly if called early.
Dr Douglas Wilson (Luton and Dunstable Hospital, Luton)
Anwsthetics Anoxia due to interference with respiratory exchange is an immediate danger in multiple injury cases. The accident officer, awaiting the arrival of the duty anesthetist, must suck out the pharynx with the patient in the coma position and carry out artificial respiration with the Ambu bag if necessary.
The tension of oxygen in arterial blood is about one hundred times that at cellular level, but this level in the cells is vital (Nunn 1966) and essential for the survival of the brain cells. Even inefficient artificial respiration, applied immediately, may prevent anoxia, whereas prolonged anoxia will render resuscitation and intensive care useless.
There is no place for tracheostomy in the management of multiple injuries for the first twenty-four hours. When there is any doubt as to the patency of the airway the trachea must be intubated with a cuffed tube which is connected to a humidifier. If necessary, tracheostomy can be done later as an elective procedure.
Anoxia due to bleeding must be overcome by rapid replacement which is considered in terms of (1) a rough estimate of the normal blood volume of the patient from his height and weight, (2) the volume of blood in the transfusion bottle (400 ml and not a pint, 570 ml) and (3) the estimated blood loss. Minute to minute observation of the patient from the time of admission combined with clinical judgment and experience determine the amount and rate of blood replacement. We do not use the semi-automatic instruments (e.g. Volemetron, Hemolitre and Blood Volume Computer) but in a difficult case we have a blood volume estimation done later in order to check the adequacy of transfusion (Davies 1966) .
Besides charting the pulse rate and the blood pressure we also record the central venous pressure (Sykes 1963 , Hodgson & Collie 1966 . A No. 14 Angiocath cannula is inserted into the external jugular vein and connected to a Baxter central venous pressure and transfusion set. The vein permits a high rate of flow. The transfusion is turned off at intervals and the pressure noted.
Pressure changes in the range of 5 cm to 15 cm of water show response to transfusion but do not measure blood volume. If pressure does not rise above 15 to 20 cm the heart is accepting and expelling the blood offered to it and the blood volume can be rapidly restored without risk of overloading. This is especially helpful in transfusing elderly patients and children.
For moderate pain pethidine 50 mg in 10 ml water is given intravenously in 10 to 20 mg doses. For more severe pain we use trichloroethylene (Trilene) analgesia, giving five litres of oxygen and intermittent Trilene. This permits undressing, transfusion and examination of the patient by the surgeon. When the pain is very severe and formal anmsthesia cannot be started we go on from Trilene to 50/50 gas/oxygen. We do not give morphine at this stage and we have asked the doctors in our area not to give morphine at the scene of the accident (Plewes 1966.) 
Sunmmary
(1) Acute anoxia due to injury needs determined, prompt treatment; 25 % of those severely injured in accidents die of respiratory obstruction.
(2) Ambulance crews should have adequate equipment, and be trained in the positioning of patients, in suction and in artificial respiration. (3) An experienced anmsthetist should Le available at all times in an accident service and should be called at once to cases of severe injury.
Sykes MK (1963)An,,. roy. Coll. Surg. Engl.33, 185 Mr John W Jackson (Harefield Hospital, Harefield, Middlesex) The Chest Surgeon's Place in the Management of Multiple Injuries A patient who has received a severe injury to the chest is likely to get into trouble from interference with his respiration because of damage to his chest wall, pleura, lung or major airways. This may be further complicated by the development of pneumothorax or hkmothorax. The latter will not only interfere with respiration but bring with it the added hazard of blood loss. So it is essential that these problems should be dealt with on the spot by the anesthetist and the accident surgeon. The anaesthetist must insert a cuffed endotracheal tube and clear the airways by sucking down it until all secretions and inhaled blood and vomit, &c., have been removed. Once proper ventilation is established there will be an immediate improvement in the clinical state, although in some cases where there is damage to the lung or airways, an increasing pneumothorax or surgical emphysema may develop. This will call for the immediate insertion of an intercostal tube for underwater seal drainage. Unless the diagnosis is extremely obvious with mediastinal displacement, absent breath sounds and obvious tension, this procedure is best done after reference to a chest X-ray. An anteroposterior film taken in the erect position is easiest to interpret as it will show air and fluid and indicate where the lung is free and where it is safe to insert the tube. Supine films will not show air or blood until it is too late and if the patient is too ill to be sat up then decubitus lateral films, first on one side and then on the other, must be taken.
The intercostal catheter should be a good size, 17E or 28F (0375 in or 9.5 mm), and this size is a comfortable fit for the largest Tudor Edwards empyema trocar and cannula. Before inserting the trocar and cannula it is important to check the site from an X-ray and to do a test aspiration with a needle and syringe. Not more than three inches of tube need be inside the pleura and the other end should be fixed securely with wide bore connexions and tubing to the standard underwater seal drainage bottle. This should be graduated in mls and contain a known quantity of water (1 litre). Pneumothorax can be relieved by inserting the tube anteriorly in the second intercostal space, a hand's breadth from the midline, and hamothorax by inserting it in the eighth space in the posterior axillary line.
The chest surgeon should be called to see any case with serious chest injuries but more especially where the condition is not relieved by intubation and intercostal drainage and particularly if these reveal a high volume airleak or continuous blood loss, or where the X-ray shows evidence of severe damage to chest wall, diaphragm or lung.
A word with the police and ambulance men will help to decide if, in addition to the direct effects of external trauma, there are likely to be serious internal deceleration injuries affecting the heart and great vessels. In head-on accidents, besides having injuries to the head and neck and lower limbs, the driver is in line for an anteroposterior compression injury of the chest where the steering column drives the sternum to the spine and in its course may injure the heart, pericardium, trachea and bronchi, oesophagus and great vessels. The lungs and pleura may escape serious injury as any rib fractures will open away from the lung and there may be an anterior unstable segment with paradoxical respiration. In a side-on accident there are likely to be injuries to the shoulder-girdle as well as the chest wall, and the force of impact tends to drive the ribs into the pleura and lung, the rib fractures open inwards and the jagged ends of the fracture penetrate the pleura and lung. Frequently the ribs are fractured at more than one site and then there is a lateral unstable segment and lateral paradox. Hmmothorax and pneumothorax are almost invariably associated with such injuries; occasionally, as the ribs spring back, a fringe of lung may get nipped in the fracture site and this facilitates the development of gross surgical
